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1
CLUTCH APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priornity of Korean Patent
Application No. 2002-81463, filed Dec. 18, 2002 1n the
Korean Intellectual Property Oflice, the disclosure of which
1s mncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present imvention relates to a clutch apparatus for
controlling two-phase positions of a rotating body.

2. Description of the Related Art

Generally, 1n the case of a laser color printer, a plurality
ol developing units for developing an image for each color
1s 1nstalled around a photoconductive medium. Therefore, 1f
the developing unit for each color sequentially forms a color
image on the photoconductive medium, the formed color
images are sequentially transferred to and overlapped on a
transierring belt. After that, the overlapped color 1mages
formed 1n such a manner are transferred to a transferring
roller rotated by contacting the transferring belt and a paper
passing through the transierring belts and the transierring
roller. Finally, a paper on which the color image 1s trans-
terred 1s discharged after passing through a fixing unit. The
laser color printer operating in such a manner has a cam
operating apparatus capable of separating the transferring
roller from the transferring belt while the color 1mages are
formed and overlapped on the transferring belt, and of
bringing the transferring roller into contact with the trans-
terring belt so that the color images are completely formed
and overlapped.

Also, the cam operating apparatus selectively operates on
or off with the help of a clutch apparatus capable of
controlling two-phase positions, thereby controlling a posi-
tion of a member such as the transferring roller for which
two-phase position control 1s required.

FIG. 1 shows a conventional clutch apparatus for two-
phase position control, which includes: an axis part 10 on
which a shait 12 having a cam 11 1s fixed; a driving gear 13
having a spring clutch (not shown) intervened, for being
selectively rotatable with respect to the axis part 10; and a
solenoid 20 on which the axis part 10 1s supported 1 a
rotatable manner, for controlling rotational position by
selectively providing a load on the axis part.

According to the foregoing construction, if the solenoid
20 1s turned on, while the drniving gear 13 and the shaft 12
are rotated together by clutch operation, the first phase
protuberance 10a projected on the outer periphery of the
axis part 10 1s hooked by a switch member 21 of the solenoid
20 as shown by a virtual line. Thus, at this status, the first
phase of the cam 11 1s position-controlled.

Also, 1n order to perform position control for the second
phase of the cam 11 by rotating the cam 11 as much as 180
degrees, the solenoid 20 1s turned ofl. Then, the switch
member 21 1s moved to a position as shown by a solid line.
After that, while drwmg gear 13 1s rotated together with the
shaft 12 and the axis part 10, the second phase protuberance
1056 1s hooked by the switch member 21. At that moment,
rotation of the shait 12 1s stopped by clutch operation. By
such operation, the second phase of the cam 11 1s position-
controlled.

The conventional clutch apparatus having the foregoing
construction should constantly maintain the solenoid at 1ts
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on-status 1n order to maintain any position out of two
phase-positions. In that case, power consumption ncreases
constantly, and the solenoid 20 1s overheated, so that mag-
netic force weakens and the sticking force of the switch
member 21 deteriorates. Therefore, there may occur a case
that position control 1s not properly performed. Also, the
switch member 21 1s magnetized, so that the separating time
1s lengthened when the solenoid 1s turned off, whereby exact
cam operation 1s not appropriately performed.

SUMMARY OF THE

INVENTION

Accordingly, the present invention has been developed to
solve the above-mentioned problems occurring in the related
art, and an aspect of the present invention 1s to provide a
clutch apparatus having an improved structure, capable of
performing two-phase position control using low power.

In an aspect of the present invention a clutch apparatus 1s
provided for performing two-phase position control for a
two phase-positioned object installed on a shatt, the clutch
apparatus comprising: a clutch housing for rotating together
with the shaft, supporting the same; a driving gear installed
on the housing, for being rotatable and for selectively
driving the housing in a rotatable manner with the help of a
clutch intervened between the housing and the driving gear;
and a solenoid unit for supporting the housing and for being
selectively on/off controlled, wherein the housing has an
initial position controlling protuberance interfered with the
solenoid unit 1 1ts on-state, for determiming an initial
position of the object, and a pair of phase protuberances
interfered with the solenoid unit 1n 1ts ofl-state, for suppress-
ing rotation of the housing at each of the two phase positions
ol the object.

In an alternative aspect of the invention, a pair of the

phase protuberances 1s projected on the outer periphery of
the housing, and correspond to a position of the switch

member 1n 1ts ofl-state that 1s changed by on/ofl operation of
the solenoid unit.

Alternatively, a pair of the phase protuberances 1s posi-
tioned on the same circumierence 1n the outer periphery of
the housing.

In an alternative aspect, a pair of the phase protuberances
1s 1nstalled symmetrically with respect to the shatt.

In an alternative aspect, the initial position controlling
protuberance 1s prepared on a position that forms an angle of
90 degrees 1n the circumierential direction with respect to
cach of the phase protuberances.

Alternatively, interference between the solenoid unit and
either of the phase protuberances 1s released by instant on/oil
operation of the solenoid unit so that phase conversion may
be possible.

The foregoing and other aspects of the present invention
are also achieved by providing a position control clutch
device having a drniving gear and clutch connectable for
rotation with a housing. A shaft 1s connectable for rotation
with the housing at one end and has an object at the opposite
end and a solenoid unit that 1s adapted to rotatably support
the housing and for selectively engaging protuberances on
the surface of the housing with a switch member. The switch
member engages an 1nitial position controlling protuberance
when the solenoid unit 1s 1n an on state and the switch
member selectively engages either a first phase protuberance
or a second phase protuberance when the solenoid 1s 11 an
ofl state, whereby the position of the object at the end of the
shaft 1s controlled in set phases by turming the solenoid on

and off.
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The foregoing and other objects of the present mnvention
are also achieved by providing a position control clutch

device having a housing rotatably coupled to a shait, where
the shaf

t has a cam at a free end that 1s 1n common rotation
with the shait. A dnving gear and clutch are connectable for
selective rotation with the housing. A solenoid unit 1s
adapted to rotatably support the housing and for selectively
engaging the housing with a switch member, where the
switch member selectively engages an 1nitial position con-
trolling protuberance on the surface of the housing when the
solenoid unit 1s on, and a first phase protuberance or a
second phase protuberance on the surface of the housing
when the solenoid 1s off. Thus, the position of the cam may
change phase by cycling the solenoid on and off.

Additional aspects and/or advantages of the invention will
be set forth in part 1n the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the mnvention.

BRIEF DESCRIPTION OF THE

DRAWINGS

The above and/or other aspects, features and advantages
of the present invention will become more apparent from the
tollowing detailed description of the embodiments when
taken 1n conjunction with the accompanying drawings, in
which:

FIG. 1 1s a side view schematically showing a conven-
tional clutch apparatus;

FIG. 2 and FIG. 3 are side views schematically showing
a clutch apparatus according to an embodiment of the
present invention; and

FIG. 4 through FIG. 7 are front views explaining opera-
tions of a clutch apparatus according to an embodiment of
the present mnvention, respectively.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1l

Reference will now be made in detail to the present
embodiments of the present invention, examples of which
are 1llustrated 1n the accompanying drawings, wherein like
reference numerals refer to like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures. The matters
defined 1n the description such as a detailed construction and
clements are simply provided to assist in a comprehensive
understanding of the invention. Thus, it 1s apparent that the
present mvention can be carried out without those defined
matters. Also, well-known functions or constructions are not
described 1n detail since they would obscure the invention 1n
unnecessary detail.

Referring to FIG. 2, a clutch apparatus according to an
embodiment of the present invention is for controlling a two
phase-positioned object installed on a shaft 31, 1.e., two-
phase positions of a cam 33. The clutch apparatus has a
clutch housing 35 joined to the shaft 31, for rotating together
with the shaft 31; a driving gear 37 joined to the housmg 35;
and a solenoid unit 40, that may be turned on or off, for
supporting the housing 35.

The eccentric cam 33 is supported by and rotated together
with the shaft 31. The shatt 31 1s {it into an axis hole of the
housing 35 and 1s rotated together with the housing 35. The
housing 35 1s supported 1n a rotatable manner by a support-
ing frame 41 of the solenoid 40.

Also, a clutch 50 is intervened between the housing 35
and the driving gear 37. Namely, a spring clutch, which 1s
widely used and 1s well known, 1s installed between the

10

15

20

25

30

35

40

45

50

55

60

65

4

housing 35 and the driving gear 37, for selectively delivering
the rotational force of the driving gear 37 to the housing 35.
Therefore, 11 a load 1s provided on the housing 35, the
driving gear 37 runs 1dle. Here, the driving gear 37 1s given
power for rotation from a predetermined power transierring
unit.

The solenoid unit 40 has a supporting frame 41 for
supporting the housing 35 in a rotatable manner; a solenoid
operating unit 43 installed in the supporting frame 41; a
switch member 45 that 1s selectively attached to and sepa-
rated from the solenoid operating unit 43 by turning the
solenoid operating unit 43 on or off. The switch member 45
1s elastically-biased by a spring 47, to maintain separation
from the operating unit 43 upon turn-on of the operating unit
43 as shown in FIG. 2.

The housing 35 has, on its outer periphery, an 1nitial
position controlling protuberance 35q for determining an
initial position of the cam 33 and a pair of phase protuber-
ances 35b and 33c¢.

The 1mtial position controlling protuberance 35a 1s
formed on the housing 35 at a position between the phase
protuberances 356 and 35¢, where the 1nitial position con-
trolling protuberance 33a itself 1s interfered with the switch
member 45 upon turn-on of the solenoid unit 40. Namely, as
shown 1 FIG. 3, during the on-state where the switch
member 43 1s attached to the operating unit 43, while the
driving gear 37 and the housing 35 are rotated together, the
initial position controlling protuberance 35a 1s interfered
with the switch member 45. Therefore, at that point, the
housing 35 i1s not rotated and the driving gear 37 runs idle.

The phase protuberances 355 and 35¢ are for suppressing
rotation of the housing 35 at each of two phase positions of
the cam 33 once the 1nitial position has been determined as
described above, and are projected at an 180 degree interval
with respect to each other on the housing 35. The phase
protuberances 3556 and 35¢ are symmetric with respect to
cach other around the shaft 31. Also, the phase protuber-
ances 336 and 35c¢ are positioned on the same circumieren-
tial line of the housing 35, and each 1s positioned, to form an
angle of 90 degrees with respect to the imtial position
controlling protuberance 35a. The phase protuberances 355
and 35¢ having such construction control a phase of the cam
33 by being mterfered with the switch member 45 and
suppressing rotation of the housing 35 when the solenoid
unit 40 1s 1n the ofl-state as shown 1n FIG. 2. As shown in
FIG. 2, 1n the second phase where the long radius of the cam
faces the upper side, the switch member 45 comes into
contact with the second phase protuberance 35¢, suppressing
rotation of the housing 35. In order to move the cam 33 to
the first phase where the long radius of the cam 33 1s
positioned to the lower side, the solenoid unit 40 1s 1instantly
turned-on and off while the driving gear 37 1s being rotated.
Then, the switch member 45 1s detached from the second
phase protuberance 35¢ and restored to its original position
and subsequently 1s rotated as much as 180 degrees, then the
first phase protuberance 3556 touches or interferes with the
switch member 45, whereby the p081t1011 of the housing 35
1s fixed. Therefore, the cam 33 1s maintained at the first
phase position.

Operation of the clutch apparatus according to an embodi-
ment of the present invention having the foregoing construc-
tion will be described 1n more detail with reference to FIG.
2 through FIG. 7 in the following.

To determine the initial position of the cam 33, the
solenoid unit 40 1s turned on when power 1s transferred to
the driving gear 37. Then, as shown 1n FIG. 3, the switch
member 45 1s attached to the operating unit 43. After that,
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while rotating together with the driving gear 37, the housing
35 stops the moment the controlling protuberance 35a
comes 1nto contact with the switch member 45. As
described, when the controlling protuberance 354 1s attached
to the switch member 45 the 1nitial status of the cam 33 1s
set. As shown 1n FIG. 4, the initial position of the cam 33 1s
such that the long radius of the cam 33 1s hornizontally
positioned.

To move the position of the cam 33 to the first phase
where the long radius of the cam 33 faces the lower side, the
solenoid unit 40 1s turned off. Then, the switch member 45
1s separated from the operating umt 43 and moved to the
position shown 1n FIG. 2. This separates the controlling
protuberance 35q¢ from the switch member 45 and the
housing 35 i1s rotated together with the driving gear 37.
When rotated approximately 90 degrees, the housing 335
stops the moment the first phase protuberance 356 comes
into contact with the switch member 45, becoming the state
as shown 1n FIG. 5. Namely, if the first phase protuberance
356 1s hooked at the switch member 45, power 1s not
transierred to the housing 35, thus the cam 33 remains fixed
at the first phase.

Starting from the above state shown in FIG. 5, in order to
change the position of the cam 33 to the second phase, the
solenoid umt 40 1s instantly turned on and ofl (with an
interval of about 1-2 seconds). Then, while the switch
member 45 1s separated from the first phase protuberance
356 and instantly attached to and detached from the oper-
ating unit 43, the housing 335 1s rotated as shown 1n FIG. 6.
Theretfore, the cam 33 1s rotated, changing its phase. Even-
tually, as shown 1n FIG. 7, the second phase protuberance
35¢ 1s hooked at the switch member 45 that has been
restored to the ofi-state, and rotation of the housing 335 1s
stopped. The cam 33 i1s then fixed 1n position at the second
phase where the long radius of the cam 33 faces the upper
side. In order to maintain the position of the cam 33 at the
second phase, the solenoid unit 40 1s instantly turned off. To
change the posmon of the cam 33 to the first phase, the
solenoid unit 40 1s cycled on and off again.

As 1s apparent from the foregoing discussion regarding
the clutch apparatus according to the present invention, the
solenoid 1s maintained at the on-state only to set the initial
position of the cam, and remains in the ofi-state once the
phase has been determined, thus power consumption could
be reduced. The phase of the cam 1s easily changed through
on/ofl cycles of the solenoid unit.

Also, as the phase of the cam 1s maintained at the
ofl-status, overheating of the solenoid i1s prevented and 1its
life cycle 1s extended and malfunction 1s prevented.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereot, 1t will be understood by those of ordinary skill in the
art that various changes 1in form and details may be made
therein without departing from the spirit and scope of the
invention as defined by the accompanying claims and their
equivalents.

What 1s claimed 1s:

1. A clutch apparatus for performing two-phase position
control for a two phase-positioned object installed on a shatft,
the clutch apparatus comprising:

a clutch housing for rotating together with the shatt, while

supporting the shaft;

a driving gear mstalled on the housing, for being rotatable
and for selectively driving the housing 1n a rotatable
manner with the help of a clutch intervened between
the housing and the driving gear; and
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6

a solenoid unit for supporting the housing and selectively

on/off-controlled,

wherein the housing has an initial position controlling

protuberance interfered with the solenoid umt 1n its
on-state, for determining an initial position of the
object, and a pair ol phase protuberances interfered
with the solenoid umit 1n its ofl-state, for suppressing
rotation of the housing at each of the two phase
positions ol the object.

2. The apparatus according to claim 1, wherein a pair of
the phase protuberances 1s projected on an outer periphery of
the housing, for corresponding to a position of a switch
member 1n 1ts oil

-state that 1s changed by on/off operation of
the solenoid unit.

3. The apparatus according to claim 2, wherein a pair of
the phase protuberances 1s positioned on the same circum-
ference 1n an outer periphery of the housing.

4. The apparatus according to claim 2, wherein the phase
protuberances are installed symmetrically with respect to the

shatt.

5. The apparatus according to claim 1, wherein the initial
position controlling protuberance 1s prepared on a position
that forms an angle of 90 degrees 1n a circumierential
direction with respect to each of the phase protuberances.

6. The apparatus according to claim 1, wherein interfer-
ence between the solenoid umit and either of a pair of the
phase protuberances 1s released by instant on/ofl-operation
of the solenoid unit so that phase conversion may be
possible.

7. A position control clutch device comprising:

a crwmg gear and clutch connectable for rotation with a
housing;

a shait connectable for rotation with the housing at one

end and having an object at the opposite end; and

a solenoid unit adapted to rotatably support the housing

and for selectively engaging protuberances on the sur-
face of the housing with a switch member, wherein the
switch member engages an 1nitial position controlling
protuberance when the solenoid unit 1s 1n an on state
and the switch member selectively engages either a first
phase protuberance or a second phase protuberance
when the solenoid 1s 1 an ofl state, whereby the
position of the object 1s controlled 1n set phases by
turning the solenoid on and off.

8. A position control clutch device as in claim 7, wherein
the first phase protuberance and the second phase protuber-
ance are on opposing sides of the housing surface.

9. A position control clutch device as in claim 7, wherein
the 1nitial position controlling protuberance 1s disposed on a
circumierence oflset from the first and second phase protu-
berances.

10. A position control clutch device as 1n claim 7, wherein
the object comprises a cam.

11. A position control clutch device comprising:

a housing rotatably coupled to a shait, wherein the shaft
has a cam at a free end in common rotation with the
shaft;

a driving gear and clutch connectable for selective rota-
tion with the housing;

a solenoid unit adapted to rotatably support the housing
and for selectively engaging the housing with a switch
member;

wherein the switch member selectively engages an 1nitial
position controlling protuberance on the surface of the
housing when the solenoid unit 1s on, and a first phase
protuberance or a second phase protuberance on the
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surface of the housing when the solenoid 1s ofl, and
wherein the cam may change phase by cycling the
solenoid on and off.

12. A position control clutch device as in claim 11,
wherein the first phase protuberance and the second phase
protuberance are on the same circumierence line on opposite
sides of the housing surface.

13. A position control clutch device as i claim 11,
wherein the mitial position controlling protuberance 1s dis-

8

posed on a circumierence line that 1s offset from the cir-
cumierence line of the first and second phase protuberances.

14. A position control clutch device as 1n claim 11,
wherein the driving gear and clutch slip and do not provide
rotational force to the housing when the switch member
engages a protuberance on the housing.
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